Effects of isoproterenol and forskolin on tension, cyclic AMP levels, and cyclic AMP dependent protein kinase activity in bovine coronary artery.
The effects of isoproterenol and forskolin on tension, cyclic AMP levels, and cyclic AMP dependent protein kinase activity were compared in helical strips of bovine coronary artery. Elevation of cyclic AMP and activation of the protein kinase appeared to be well correlated with relaxation of potassium-contracted arteries by isoproterenol. Forskolin, at 1 microM or higher concentrations, also markedly elevated cyclic AMP levels, activated the kinase, and relaxed the arteries. However, a lower concentration of forskolin (0.1 microM) caused significant increases in both cyclic AMP levels and cyclic AMP dependent protein kinase activity, but did not relax the muscles. Relaxation caused by isoproterenol was accompanied by an apparent translocation of cyclic AMP dependent protein kinase activity from the soluble to the particulate fraction in these preparations. A similar shift in the distribution of the kinase was caused by various concentrations of forskolin, irrespective of whether the arteries were relaxed or not. In contrast to previous results in other tissues, low concentrations of forskolin (less than or equal to 1 microM), which themselves markedly elevated cyclic AMP levels in the arteries, did not potentiate the effects of isoproterenol on cyclic AMP levels or tension in these preparations. These results suggest that either cyclic AMP is not solely responsible for the relaxation caused by these agents, or some form of functional compartmentalization of cyclic AMP and cyclic AMP dependent protein kinase exists in this tissue.